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Abstract 
In the supposition of sources population uniformity the GRBs redshift distribution shape could similar ones for other objects with 
demonstrated or theoretically required uniform space allocation. The shape of redshift distribution for uniform sources set in our 
Metagalaxy defined by properties of space and cosmological parameters. Supernovae of Ia type were considered as populations 
with real uniform distributions on redshift because of it were used for definition of : and / or our Metagalaxy.  
Therefore, the GRB sources redshift distribution analysis allows us to investigate the uniformity of this population. The results of 
redshifts distribution investigation for GRB with defined duration from Swift/BAT registered subset (308 events) are discussed. 
The analysis of Swift/BAT GRBs subset duration distribution allows to conclude the difference of boundary between short and 
long events from value of 2 s obtained from CGRO/BATSE bursts catalogue. Durations of 1 s and 0.6 s more likely correspond 
to this separator point for Swift/BAT GRBs subset duration distributions without and with correction on redshift.  
Two long GRBs with known redshift subsets were analysed: one contains the events registered from the beginning of Swift/BAT 
operation up to the end of autumn, 2014 (273 bursts) and other was similar but up to the end of August, 2015 (284 events). The 
shapes of these distributions sufficiently differ from ones for SN Ia supernovae. Also the sufficient deficit of GRB with z~2 was 
found during both subsets analysis. Moreover, this feature existence retain in the same redshift region even if the bursts with 
sources redshift defined using one of the methods (for example, afterglow absorption lines studying) included in the analysable 
subset. Such deficit was not observed in QSO redshift distribution and thereof it couldn’t explained as apparatus effects caused 
by some difficulties to measure z because of the lack of strong emission or absorption lines covered by optical spectrometers if 
object located at high z values. The occurrence of minimum in long GRBs redshift distribution allows to conclude non-
uniformity of its progenitors population and existence at least two subclasses in long GRB class.  
The obtained results allow considering that the whole GRB subset with known redshifts usage as “standard candles” for various 
cosmological tests could be excluded. Before such analysis different GRB samples might be separated and then various subsets 
could be investigated separately just as short and long events.  
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering Physics Institute). 
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1. Introduction 
Various models of GRBs progenitors discussed during many years. The first GRB for which distance to its source 
was defined was GRB970228. The redshift of this burst was defined in 1997 using KECK spectrum of optical 
transient. Some spectral lines were identified as shifted to z approximately 0.7 [1]. That fact allows to made 
conclusion about cosmological origin of part of GRB, but the nature of its progenitors remained unknown. However, 
in 2003 a long GRB at a relatively low redshift (z=0.1683) was detected by HETE-2 and a type Ic supernova (SN) 
spectrum superposed on the afterglow of this burst was identified (see, for example, [2]). This observation confirmed 
previous suggestions that at least some long GRBs are associated with special type SN [3,4].  
2. Redshidts distributions of Ia type supernovae subsets 
The shape of redshift distribution for uniform sources set in our Metagalaxy is defined by properties of space and 
cosmological parameters. Supernovae of Ia type were considered as populations with real uniform distributions on 
redshift because of it were used for definition of : and / or our Metagalaxy [5]. In this work and in Daly and 
Djorgovski catalogue [6] two subsets of SNIa with subtracted lenzing effects are presented. The analysis of this 
subset have shown that its redshift distribution can be fitted at 95% significance level by one-peak function, 
constructed using assumptions about properties of space and cosmological parameters of our Metagalaxy [7]. The 
redshsift distribution for 42 supernovae from [5] together with its approximation by constructed in [7] one-peak 
function are shown at Fig. 1. The similar function is valid for approximation of analogue dependence for 111 high 
redshift supernovae from [6].  

Fig. 1. The redshsift distribution for 42 supernovae from [5] (solid histogram) together with it approximation by constructed in [7] one-peak
function and one for 111 high redshift supernovae from [6] (dotted histogram) with its approximation of the similar function. Approximation
functions are shown by thin curves. 
3. The subset of GRBs with known redshifts investigation 
We have analyzed the subset of GRBs with known redshifts from Swift catalog [8]. The detector BAT (The Swift 
Burst Alert Telescope) provides event registration in the energy band 15 keV - 150 keV [9]. On August, 2015 the 
redshifts were defined for 307 bursts registered by Swift/BAT [8].  
Gamma-ray bursts duration distribution was the first investigated one using data of BATSE instrument onboard the 
Compton Gamma Ray Observatory (CGRO) [10]. Bursts duration was described by the time intervals in which the 
integrated counts from the burst increases from 25% to 75% (t50 ) and from 5% to 95% (t90). The GRBs duration 
distribution analysis had shown the existence of two bursts classes: short (t90 less than 2 s) and long (t90 more than 2 s) [11]. 
Before analysis of GRBs progenitors’ population uniformity, bursts with similar types should be selected: short 
and long events should be studied separately. The catalogue of bursts with known redshift detected by Swift/BAT 
contains 300 GRB with defined t90 and 290 of them are long events according to BATSE classification. However, 
the analysis of Swift GRBs subset duration distribution allows to conclude the difference of boundary between short 
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and long events from value of 2 s - see Fig. 2. Durations of 1 s and 0.6 s more likely correspond to this separator 
point for Swift GRBs subset duration distributions without and with correction on redshift and subset of long bursts 
contains 284 events. The redshift distribution for this subgroup is shown at Fig. 3a. The shape of this distribution 
sufficiently differs from one of SN Ia supernovae (please compare with Fig.1) and the sufficient deficit of events 
with z~2 was found during analysis. The usage of previously processed bursts sample (273 long events registered 
from the beginning of Swift/BAT operation up to the end of autumn, 2014) presents similar effect [7] shown at Fig 
3b. Moreover, this feature existence retain in the same redshift region even if the bursts with sources redshift defined 
using one of the methods (for example, afterglow absorption lines studying) included in the analysable subset – see 
Fig 3, panels (c) and (d). Lenzing effects were not taken into account because of all estimations [12] allow to note 
that only about one lenzed pair should be detected by Swift/BAT during 5 years of its operation and up to now such 
cases could be less than 3. 
 
Fig. 2. Swift GRBs subset duration distributions without (dotted histogram) and with (solid one) correction on redshift. 
 
a) b)  
c) d) 
Fig. 3. Redshifts distributions for two long GRBs with known redshift subsets: one contains events registered from the beginning of Swift/BAT 
operation up to the end of autumn, 2014 (273 bursts, panel (b)) and other was similar but up to the end of August, 2015 (284 events, panel (a)).
Panels (c) and (d) represents bursts with sources redshift defined using afterglow absorption lines studying methods. 
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Fig. 4. The redshsift distribution for the first 600 QSO from 2QZ_6QZ catalogue [14]. 
Usually one explain the events deficit in the region near z~2 as apparatus effects caused by difficulties to measure 
redshifts because of the lack of strong emission or absorption lines covered by optical spectrometers (see, for 
instance [13]) if the object is located at high redshift. However, we are disagree with these arguments because of 
such deficiency is not observed in the QSO subset (see Fig. 4) although sufficient part of this subset has 1.5<z<2.5. 
4. Conclusion 
In the supposition of sources population uniformity, the GRBs redshift distribution shape could be similar ones 
for other objects with demonstrated or theoretically required uniform space allocation. The shape of redshift 
distribution for uniform sources set in our Metagalaxy is defined by properties of space and cosmological 
parameters. Supernovae of Ia type were considered as populations with real uniform distribution on redshift because 
of it were used for definition of : and / or our Metagalaxy.  
Therefore, the GRB sources redshift distribution analysis allows us to investigate the uniformity of this 
population. The results of redshifts distribution investigation for GRB with defined duration from Swift registered 
subset (308 events) are discussed. The analysis of Swift/BAT GRBs subset duration distribution allows to conclude 
the difference of boundary between short and long events from value of 2 s obtained from CGRO/BATSE bursts 
catalogue. Durations of 1 s and 0.6 s more likely correspond to this separator point for Swift/BAT GRBs subset 
duration distributions without and with correction on redshift.  
Two long GRBs with known redshift subsets were analysed: one contains events registered from the beginning of 
Swift/BAT operation up to the end of autumn, 2014 (273 bursts) and other was similar but up to the end of August, 
2015 (284 events). The shapes both of these distributions sufficiently differ from ones for SN Ia supernovae. Also 
the sufficient deficit of GRB with z~2 was found during both subsets analysis. Moreover, this feature existence 
retain in the same redshift region even if the bursts with sources redshift defined using one of the methods (for 
example, afterglow absorption lines studying) included in the subset analysed. Such deficit was not observed in 
QSO redshift distribution and thereof it couldn’t explained as apparatus effects caused by some difficulties to 
measure z because of the lack of strong emission or absorption lines covered by optical spectrometers if the object is 
located at high z values. The occurrence of minimum in long GRBs redshift distribution allows to conclude non-
uniformity of its progenitors population and existence at least two subclasses in long GRB class.  
The obtained results allow considering that the whole GRB subset with known redshifts usage as “standard 
candles” for various cosmological tests could be excluded. Before such analysis different GRB samples might be 
separated and then various subsets could be investigated separately just as short and long events. 
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